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1 
This invention relates to circuit-arrangemen 
for taking an electrical alternating voltage from 
a variable reactance, more particularly from a 
condenser microphone. The circuit arrangement 
comprises a bridge network, one branch of which 5 
includes the variable reactance, an auxiliary os- 
cillation generator feeding the bridge, and a de- 
tector by means of which the oscillation across 
the balance branch of the bridge network (bridge 
oscillation) is detected, if necessary after am- 
plification. 
A known circuit-arrangement of this kind com- 
prises a bridge network, in which a "test" branch 
is constituted by a series combination of the con- 
denser microphone and an inductance, the series 15 
combination being tuned substantially fo the fre- 
quency of the auxiliary oscillation, and a com- 
parison branch comprising an impedance (com- 
parison impedance) having amplitude and phase 
characteristics substantially identical with the 20 
"test" branch in the frequency region of the aux- 
iliary oscillation,  This test branch is constituted 
by the series-combination ofan inductance and 
a capacity which are substantially of equal re- 
actance values. Such an amplifier exhibits a 
very low interference level, since the impedance 
of the said series-combinations is very low, so 
that inter alia the influence of variations in the 
supply conductor between the condenser micro- 
phone and the amplifier becomes substantially 
negligible, as is also the case with respect fo small 
variations in the frequency or amplitude of the 
auxfliary oscillation because of the balancing 
fect of the bridge. 
The principal object of the present  invention 35 
is to provide a circuit arrangement of the above 
type in which a wider frequency range of the os- 
cillation derived from the condenser microphone 
may be amplifled. 
Another object of the invention is to provide 40 
a circuit arrangement of the above type in which 
small variations in the values of the circuit ele- 
ments have substantially no effect on the de- 
tected oscillation. 
Further objects of .the invention will appear 45 
from the following description. 
According to the invention the comparison im- 
pedance comprises at least one parallel resistance 
of the same order oî magnitude as the loss re- 
sistance of the said series circuit. 50 
In order that the invention may be readlly 
carried into effect, two examples will now be 
described in detail with reference to the accom- 
panying drawing in which: 
Fig. 1 is a schematic circuit-diagram of a cir- 55 
cç .aangeçn 0. r a condenser microphone, 

2 
Fig. 2 shows a modification of the circuit ar- 
rangement of Fig. 1, and 
Fig. 3 is an explanatory diagram showing a 
part of the circuit-arrangement of Fig. 2. 
In the circuit-arrangement of Fig. 1, the im- 
pedance of a variable reactance, in this example 
a condenser microphone , is varied by acoustic 
oscillations. The condenser microphone  is in- 
cluded in a transducer branch 2 of a bridge net- 
work  comprising a comparison branch 4 and 
impedances 7 and 8, constituted, for example, by 
two condensers having, for example, the saine 
values. The bridge S :s fed by an auxiliary oscil- 
lation generator 5. The oscillations from genera- 
for 5 are amplifled by means of an amplifier 8 
and then supplled fo a condenser 7 and the bridge 
branch 2 and to the condenser 8 and the bridge 
branch 4. Thus, a moduiated electrical oscillation 
may be taken fom the circuit of the variable re- 
actance . 
The difference between the oscillations pro- 
duced af the branches 2 and 4 (bridge oscillation) 
is then supplied through a step-up circuit 8, tuned 
tu the auxfliary freuency and an amplifier 2 
25 fo a detector, which in this example is a push- 
pull detector 0. This etector has furthermore 
supplied to it in phase coincidence an auxlliary 
oscillation amplifled by means of an amplifier, 
the amplified microphone oscillation being taken 
30 from output terminals  |. 
As described so far, the circuit-arrangement 
is a known one and its operation is as follows: 
The oscillations produced across the two 
branches 2 and 4 of the bridge are substantially 
equal for the rest position of the microphone . 
Upon variation in the impedance of the micro- 
phone , the oscillation produced across the 
branch 2 will be modulated, primarily in. phase, 
so that the difference between this oscillation and 
the oscillation produced across branch 4, i. e. 
the bridge oscillation, has the characteristic of a 
phase-modulated oscillation, the carrier wave of 
which is absent. It may, therefore, also, be re - 
garded as an amplitude-modulated oscillation 
without carrier wave. This bridge oscillation is 
derived from the brigde by means of the trans- 
former 9 and is applied fo the control grid of the 
amplifier tube  2. The output circuit of amplifier 
tube 2 is coupled to the push pull detector cir- 
cuit 0 so that the bridge oscillation is applied 
to the anodes of the rectiflers of detector 0 in 
push pull relationship. The auxiliary oscillation 
from osclllator 5 is. applied fo the control grid 
of amplifier tube 3, the output circuit of which 
is coupled to the push pull detector stage II 0. The 
amplifie d auxiliary oscillation is applied to the 
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rectiflers of detector stage I0 in such a phase 
that the auxiliary oscillation and the bridge os- 
cillation are mixed, a detected output signal cor- 
responding to the. microphone oscillatiqn being 
developed across the output terminals II. 
The circuit-arrangements according fo the 
invention differ from known circuit-arrange- 
ments in that the bridge branch 4 includes 
a resistance of the saine order of magnitude 
as the loss resistance of the branch 2. In par- 
ticular the circuit-arrangement, of Fig;1 dif- 
fors from known arrangements i.n tha this 
bridge branch 4 is a resistance. In that case 
if is required that the other branch of the. bridge 
should present solely a resistive: mpedalce 
the frequency of the auxiliary oscillations in 
order that this branch should bave, in the. prox- 
imity of the auxfliary requency, a-horizontal 
phase characteristic_ curve: as. a frc.tion, of fre- 
quency with a phase eqa, to-zeo. For 
purpose a Para!lel tu_ri_cal eir¢ut, comprising an 
inductance 6 and. a cen;lenser_ 1,. is Co.nn_eçted. 
in parallel with the_. sosies tuned- cir_cuit com- 
prising an inductance coil: 15 and. the condenser 
mi.crophone I.. Each of tl!ee, tuned circuSts 
are tuned 0 th.e. auxiliar F frequenc$ 
The desired horizontal phase-chaxacteristiC 
curve is obtained, if between the. inductances 
 5  $ and. the condnsers [,  1 the relations 
rCL, and LrC apply. In thes.e equa« 
tions r designates the loss- resis.tance o the se- 
ries-circuit. I, I and the indue.tire and cpaci- 
rive reactances of the uthe-circuit elements 
are deslgnated by- the usual eferences. L and 
respecti-vely: 
The measure describe.dl ensures that occa- 
sional amplitude and Srequney- variations, of 
the auxiliary oscillation produced by nois or 
other interferences are. without, effect o the 
amplified mic.rophone oscillation, since, the am 
plitude and the phase of the oscillations- pro- 
duced across the brnces 2: and  invariably 
romain i.ndentical, ir spte o such variatens. 
In addition,, súbstantially no interference is 
troduced ewing fo variations in the circuit ele- 
ments since the resistance in the banch 
has a low value, while a small va-riation, in the 
circuit elements 6 and  teads: fo substantially 
the saine amplitude an4 phase characteistic 
curves of th bidge branch . tf, urtherraere, 
the conderiser mc-rophe I  cnnecéi 
though a cable fo the. amplifier,, this. cable 
ing terminated af its begin:ning an4' af. ifs end 
by ifs surge impedance, inteering oscillations 
introduced into his cabte ff.cm the. surrou.nd- 
ings, for ex.mple powçlre hum, wfll only 
bave a very small effect or le. amplifled os- 
cillations as a resulb, of he low impedan.ce, of 
the bridge branch 2, ard more: particllal.y 
of the parallel circuit 6  for the frequency 
of this hum. 
Further suppression of this hum may be ob- 
tained by extending the network 16, I fo form 
a band-pass titrer, for example a filter of the. 
type, in w.hich the two parallel branches in- 
clude paralleI circuits tuned fo the auxiliary 
frequency and the series branch includes a se- 
ries .circuit tuned fo the auxiliary frequency. 
If the condensers  and 8 are of equal values, 
the resistance of the bridge branch  will 
quire the saine value as the loss resistance r 
of the series combination , t of the circuit 
in the bridge branch 2. If the condensers are 
ruade of different values, the resistance of the 
branch will require a corresponding variation. 

4 
Fig. 2 shows a circuit»arrangement in which 
the condenser microphone  is connected 
through a cable. 20 fo, the, amplifying circuit. 
The latter comprises, for, example, a triode tube 
5  for producing the auxiliary oscillation and 
a hexode or heptode |9 for amplifying and de- 
tecting the bridge oscillation; these tubes may 
be housed in- one envelope. The auxiliary 
cfilation produced by the generator 5 is sup- 
10 plied throug.h, the 99? phase-shifting impedances 
2-2,. I and . to th¢ two bridge branches  and 
4.. e- oçil:liÇ: derived from oscillator  and 
applied fo the two branches 2 and 4 of the 
bridge wlll not,, in the res condition of the 
15 cod; iqçophone, produce an output os- 
cillation. When the condenser microphone  is 
SubjeceoE to a sound wave, he reactance varia- 
tions thereof will modlate the auxiliary oscil- 
lation: in, this. brach, s. hat a modulated os- 
20 cillation i!l appe aqross he. outPUt of the 
bridge_. Thia 0uput Qr h'idge oscillation 
suplied throúgh the cicui , which also pro- 
duces a phaseshit o 90% to one contol.rid 
of the mixing deect0r tub ., the other- con- 
25 tro!-grid ci whieh., bas. supplied fo it the 
cillaion oî the generator . us,. the ampli- 
fied oscillation, as poduce4 by multiplicatve 
mixing in. the. outpu circuit of the mixing 
tector  and supplied fo output termina]s il. 
30 e- circuit- arrangement above described 
rides important adyatas. In particular, 
hand widh S. substanially increased: with 
sect fo the bad width er known, circuit 
rangements, hfle. t.h seiivity of the arrange 
35 ment according to the- invention is at least 
equal te t-ha o the wa arrangements. 
at this is: the case. m. re.adi]«y be. seen from 
the following analysis. 
If the loss esistance r f- te branch 2 is neg- 
40 ligible, relatJve o the impedan: of condeer 
, as shown, in g. 3, t.e variable reactance 
may substantially be. regarded as a voltage source 
, whiqh is opertie  he closed circuit com- 
prising e branches ,. 4 and .e. circuit 9. e 
45 frequency spectum of v01tag, source 30 then 
correspond to the side,hand spectrum of the 
phase-medatd 0scflltiçn produced across the 
ban¢h 2_  measuç t Çteçing-up o the 
v!tage acçoss the eicuit 9. s dtemined by the 
50 peda of- t-he inëan  of this circuit, 
ccui, while the bandwidth  iBversely- propor- 
tion.al fo t.h «uotipf of te. s  te Pduc- 
tances L@L4LA e- brnçhes ,. 
55 and the total: resitnc e.f: e erçujt. Com- 
pared with he k:now arragee, i D w.hioh 
the branch is consgituted by  ed series 
circuit, an provement.. of a cto of  is ob- 
tained with the same values of inductances 
60 the branche , nd 9, sinee the i.nductances 
of the branches 2 and  are zero. , further- 
more, a circuit tuned o the auxilry frquency 
is connected in partiel with the resjstapce 
in which event the ccuit f6, f again must 
65 be so proportoned that the phe ch.çacteristic 
curves of the branches  and çQncide Ç fur- 
ther apparent reu.ct!on of thç tal inductance 
of the circui is obanablç. e s!ope of ghe 
ïO phase characger!stç ce of t impedance 
cotituted by he seçs=cçnn¢ction of the 
branches 2 and th¢ Dpççae s, measured 
in absotute value, mrç aa 0çç tt 0 f the 
circuit 9, but always Eemains !.lr han the 
75 latter. 
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What I claire is: 
1. A transducer .circuit arrangement, com- 
prising a source of auxiliary oscillations having 
a given frequency, a bridge circuit havini input 
and output portions and comprising a trans- 
ducer branch and a comparison branch, said 
transducer branch comprising a series resonant 
circuit having  given loss resistance value and 
including a variable reactance element and be- 
ing tuned substantially to said given frequency, 
said transducer branch having given .amplitude 
and phase characteristics at frequencies in prox- 
imity to said given frequency, said comparison 
branch comprising a resistance element having 
a resistance value of the same order of mag- 
nitude as said given loss resistance value and 
having amplitude and phase characteristics in 
proximity to said given frequency substantially 
similar to said given amplitude and phase char- 
acteristics, means to apply sald auxiliary oscil- 
lations to the Input of said bridge circuit, means 
to vary the reactance of said variable reactance 
element to produce thereby a modulated oscil- 
lation at the output, of said bridge circuit, and 
means coupled to said bridge circuit fo detect 
said modulated oscillation. 
2. A transducer circuit arrangement, com- 
prising a source of auxfliary oscillations having 
a given frequency, a bridge circuit having 
put and output portions and comprising a transN 
ducer branch and a comparison branch, said 
transducer branch comprising a series resonant 
circuit having a given loss resistance value 
and including a variable reactance element and 
being tuned substantially to said given fre- 
quency and a parallel resonant circuit coupled 
in parallel with said series resonant circuit and 
being tuned substantially to sald given fre- 
quency, sald transducer branch having given 
amplitude and phase characteristics at freN 
quencies in proximity fo said given frequency, 
said comparison branch comprising a resistance 
element havini a resistance value of the saine 
order of magnitude as said given loss resistance 
value and having amplitude and phase char- 
acteristics in proximity to said given frequency 
substantially similar to said given amplitude 
and phase characteristics, means to apply said 
auxiliary oscillations to the input of said bridge 
circuit, means to vary the reactance of said 
variable reactance element to produce thereby 
a modulated oscillation at the output of said 
bridge circuit, and means coupled fo said bridge 
circuit to detect said modulated oscillation. 
3. A transducer circuit arrangement, com- 
prising a source of auxiliary oscillations having 
a given frequency, a bridge circuit having input 
and output portions and comprising a trans- 
ducer branch and a comparison branch, said 
transducer branch comprisini a series resonant 
circuit having a given loss resistance value and 
includini a condenser microphone and a first 
inductive reactance element and being tuned 
substantially to said given frequency and a par- 
allel resonant circuit coupled in parallel with 
said series resonant circuit and including a first 
capacitive element and a second inductive ele- 
ment and being tuned substantially to said given 
frequency, the capacitance value of said first ca« 
pacitive element being substantially equ.al to the 
quotient of the inductive value of said flrst induc- 
tire element and the square of said given loss 
resistance value, said transducer branch havlng 
given amplitude and phase characteristics at 
frequencies in proximity to said given frequency, 

said comparison branch comprislng a resistance 
element havlng resistance value of the same or- 
der of magnitude as said given loss resistance 
value and having amplitude and phase char- 
5 acteristics in proximity to said given frequency 
substantially similar to said given amplitude 
and phase characteristics, means to apply said 
auxillary oscillations fo the input of said bridge 
circuit, means to vary the reactance of said con- 
10 denser microphone to produce thereby a mod- 
ulated oscillation at the output of said bridge 
circuit, and means coupled to said bridge cir- 
cuit fo detect said modulated oscillation. 
4. A transducer circuit arrangement, compris- 
15 ing a source of auxiliary oscillations having a 
given frequency, a bridge circuit having input 
and output portions and comprising in series cir- 
cuit arrangement a transducer branch and a com- 
parison branch, said transducer branch com- 
20 prising a series resonant circuit having a given 
loss resistance value and .including a condenser 
microphone and an inductive element and 
ing tuned substantlally to sald given frequency 
and a first parallel resonant circuit coupled in 
25 parallel with said series resonant circuit and be- 
ing tuned substantially to said given frequency, 
said transducer branch having given amplitude 
and phase characteristics at frequencies in prox- 
imity to said given frequency, said comparison 
30 branch comprising a resistance element having 
a resistance value of the saine order of magni- 
rude as said given loss resistance value and a 
second parallel resonant circuit coupled in paral- 
lel with said resistance element and being tuned 
35 substantially to said given frequency, said com- 
parison branch having amplitude and phase 
characteristics in proximity to said given fre- 
quency substantially simflar to said given ampli- 
tude and phase characteristics, means to apply 
40 said auxiliary oscillations to the input of said 
bridge circuit, means to vary the reactance of 
said condenser microphone to produce thereby 
a modulated oscillation at the output of said 
bridge circuit, a voltage step-up circuit coupled 
45 to the output portion of said bridge circuit and 
having a phase characteristic curve with a pre- 
determined slope, and means coupled fo said 
voltage step-up circuit to detect said modulated 
oscillation, the series circuit arrangement of said 
5o transducer branch and said comparison branch 
having a phase characteristlc curve with a slope 
less than said predetermined slope. 
5. A transducer circuit arrangement, compris- 
ing a source of auxillary oscillations having a 
55 given frequency, a bridge circuit having input 
and output portions and comprising a trans- 
ducer branch .and a comparison branch, said 
transducer branch comprising a series resonant 
circuit having a given loss resistance value and 
60 including a variable reactance element and be- 
ing tuned substantially to said given freluency, 
said transducer branch having given amplitude 
and phase characteristics af frequencies in prox- 
imity to said given frequency, said comparison 
65 branch comprising a resistance element having a 
resistance value of the saine order of magnitude 
as said given loss resistance value and having 
amplitude and phase characteristics in prox- 
imity to said given frequency substantially simi- 
7o lar to said given amplitude and phase charac- 
teristics, means to apply said auxiliary oscilla- 
tions fo the input of said bridge circuit, means 
fo vary the reactance of said variable reactance 
element to produce thereby a moduiated oscilla- 
75 tion at the output of said bridge circuit, a mix- 
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7 
ing detector comprising an electron discharge 
tube having input and output circuits, means fo 
appIy said modulated oscillation and said aux- 
iliary oscillations to the input circuit of said dis- 
charge tube, and means coupled fo the oùtput 5 
circuit of said discharge tube fo derive therefrom 
a demodulated oscillation. 
6. A transducer circuit arrangement, compris- 
ing a source of auxiliary oscillations having a 
given frequency, a bridge circuit having input 10 
and output portions and comprising a transducer 
branch and a comparison branch, said trans- 
ducer branch comprising a series resonant cir- 
cuit having a given loss resistance value and in- 
cluding ä condenser microphone and an induc- 15 
rive element and being tuned substantially fo 
said given frequency and a first parallel resonant 
ch'cuit coupled in parallel with said series reso- 
riant circuit and being tuned substantially to 
said given frequency, said transducer branch 
having given amplitude and phase characteristics 
ai frequencies in proximity fo said given fie- 
quency, said comparison branch comprising a 
resistance element having a resistance value of 
the same order of magnitude as said given loss 
resistance value and a second parallel resonant 
circuit coupled in parallel with said resistance 
element, and being tuned substantially fo said 
given frequency, said comparison branch hav- 
ing amplitude and phase characteristics in prox- 30 

imity to said given frequency substantially simi- 
lar to said given amplitude and phase charac- 
teristics, means fo appIy said auxiliary oscilla- 
tions fo the input of said bridge circuit, means 
to vary the reactance of said condenser micro- 
phone fo produce thereby a modulated oscillation 
ai the output of said bridge circuit, a mixing 
detector comprising an electron discharge tube 
having an input circuit and an output circuit, 
means to apply said modulated oscillation and 
said auxiliary oscillations fo the input circuit 
of said discharge tube, and means coupled to the 
output of said discharge tube to derive there- 
from a demodulated oscillation, 
JOHANNES JACOBUS 
ZAALBEPG VAN ZELST. 
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